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1
SEALING RING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit and priority of German

Application No. 10 2013 000 982.0, filed Jan. 22, 2013. The
entire disclosure of the above application 1s i1ncorporated

herein by reference.

FIELD

The present disclosure relates to a sealing ring made of a
rubbery elastic material and to a sealing ring comprising at
least one dynamically stressed sealing lip and a bufler seal,
arranged adjacent to the sealing lip and spaced axially from
the lip.

The present disclosure further relates to a seal assembly
comprising such sealing rings.

BACKGROUND

Sealing rings of this type and a seal assembly of this type
comprising such a sealing ring are generally known 1n the
art. The sealing ring can be embodied as a radial shaft
sealing ring, wherein the sealing lip faces the medium to be
sealed 1n an axial direction. The bufller seal faces the
surrounding environment 1 an axial direction. The problem
addressed by the bufler seal 1s that of preventing contami-
nants from the environment from penetrating to the sealing
lip. This results 1n better performance properties of the
sealing ring over a longer service life.

SUMMARY

The problem addressed by the present disclosure 1s that of
turther developing sealing rings and a seal assembly 1n such
a way that an electrostatic charge and damage to the machine
clements to be sealed off from one another as a result of said
clectrostatic charge are prevented by the sealing rings.

To solve this problem, it 1s provided according to a first
embodiment that the rubbery elastic material of the sealing
ring 1s electrically conductive.

In this connection, 1t 1s advantageous that the machine
clements that are to be sealed off from one another by the
sealing ring are connected to one another in electrically
conductive fashion owning to the electrical conductivity of
the sealing ring. An equalization of electric potential
between the machine elements 1s thereby effected. And as a
result, mechanical damage to the machine elements resulting,
from an electrostatic charge of one of the machine elements
tollowed by a dielectric breakdown to the other machine
clement having a different electric potential 1s prevented.

In the seal assembly, one of the machine elements 1s
grounded to a specific ground potential (for example, to the
body of a motor vehicle as the electric ground potential), so
that a potential equalization to the other machine element 1s
produced by the electrically conductive sealing ring.

The sealing ring can comprise at least one dynamically
stressed sealing lip and at least one statically stressed seal.
The dynamically stressed sealing lip can encompass a shatt
to be sealed, for example, and the seal can contact the bored
opening 1n a housing so as to form a seal.

The sealing lip and the seal are preferably embodied as
integral and as materially uniform, and are made of the
clectrically conductive, rubbery elastic material. In such a
case, there can be no difference in potential between the
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machine elements to be sealed off from one another. Once
one of the two machine elements has been grounded to a
specific ground potential, both machine elements are
grounded, thereby reliably preventing a dielectric break-
down between the two machine elements.

In general, 1t 1s also possible for the sealing lip and the
seal to each be made of an electrically conductive, rubbery
elastic material, and to be connected to one another 1n an
clectrically conductive manner. The materials of the sealing
lip and seal lie adjacent to and 1n contact with one another,
in order to produce the electrically conductive connection
between the sealing lip and seal and to achieve the equal-
ization of potential between the machine elements.

To solve the problem, it 1s provided according to a second
embodiment that the builer seal of the sealing ring 1s made
ol an electrically conductive material.

In this case, 1t 1s advantageous that the bufler seal of the
sealing ring produces an electrically conductive connection
between the machine elements to be sealed ofl from one
another, thereby eflecting an equalization of electric poten-
tial between the machine elements. Consequently, mechani-
cal damage to the machine elements as a result of an electric
discharge 1s prevented.

In the seal assembly, one of the machine elements 1s
grounded, and therefore, the other machine element 1s also
grounded by virtue of the electrically conductive bufler seal
of the sealing ring.

In addition to equalizing electric potential, the bufler seal
also protects the sealing lip against impingement with con-
taminants from the surrounding environment.

According to one advantageous embodiment, 1t can be
provided that the bufler seal 1s made of an electrically
conductive non-woven fabric. The buller seal 1s therefore air
permeable and prevents the formation of disadvantageous
pressure differences axially on both sides of the buller seal,
for example, even if the temperatures in the surrounding area
and 1n the space to be sealed change relative to one another.

According to another embodiment, it can be provided that
the bufler seal 1s made of an electrically conductive PTFE
material. Such a bufler seal has only very low wear, and as
a result, has a particularly long service life. The sealing ring
has constantly good performance characteristics over a long
lifespan. When the sealing ring 1s used as intended, minimal
initial wear occurs 1n the region of the contact surface of the
buffer seal with the machine element to be sealed. The
dynamically stressed contact surface of the bufler seal is
then glazed, making 1t highly resistant to abrasive wear.

If the bufter seal 1s made of a non-woven {fabric, this
non-woven fabric can be impregnated with electrically con-
ductive PTFE.

The electrical conductivity of non-woven fabric or PTFE
materials can be achieved, e.g., by means of electrically
conductive particles, which are arranged distributed 1n the
bufler seal. The material from which the particles are made,
the quantity and distribution of the particles 1in the bufler
seal, and the size of the particles are adapted to the respec-
tive conditions of the specific application 1n such a way that
an equalization of potential between the two machine ele-
ments to be sealed off from one another 1s achieved through
the electrical conductivity of the bufler seal.

The bufler seal can be embodied as circular. Such a builer
seal can be easily and cost-eflectively produced, and can be
casily completed with the dynamaically stressed sealing lip to
form a sealing ring. The buller seal can be connected to the
sealing lip, for example, by adhesive connection or inter-
locking connection.
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The sealing lip can be made of an elastomeric material.
Elastomeric materials as sealing materials for sealing lips
are generally known, wherein the widest range of materials
1s available for the widest range of applications. For many
applications, elastomeric materials can be cost-etlectively
obtained and easily processed.

A dirt lip can be arranged axially between the sealing lip
and the bufler seal. A dirt lip of this type provides additional
protection against the penetration of contaminants from the
surrounding environment in the direction of the sealing lip.
Contaminants that pass through the bufler seal in the direc-
tion of the sealing lip are retained by the dirt lip. The bufler
seal and the dirt lip are arranged in series connection based
upon function.

According to one advantageous embodiment, it can be
provided that the dirt lip and the sealing lip transition into
one another as an integral piece, and are materially uniform.
Production of the sealing ring 1s thereby simplified.

Depending upon the respective circumstances of the spe-
cific application, however, 1t can also be possible for the dirt
lip and the sealing lip to be made of different sealing
materials. This allows each of the lips to be individualized
in terms of function.

The seal assembly comprises a sealing ring, as described
above, wherein the sealing lip and/or the bufler seal are
adjacent to and 1n contact with a surface to be sealed of a first
machine element to be sealed, wherein the first machine
clement to be sealed 1s arranged adjacent to a second
machine element, spaced radially therefrom, wherein the
sealing ring 1s arranged in the gap formed by the radial
spacing, wherein the second machine element 1s grounded,
and wherein the first and second machine elements are each
adjacent to and in contact with the seal and/or the bufler seal,
as a result of which the first machine element and the second
machine element are connected to one another 1n an elec-
trically conductive fashion. With such an electrically con-
ductive connection between the two machine elements,
produced by the electrically conductive rubbery elastic
material of the sealing ring and/or the buller seal, an
equalization of electric potential between the two machine
clements 1s produced, and mechanical damage to the
machine elements as a result of a dielectric breakdown 1s
prevented.

In the seal assembly, one of the machine elements 1s
grounded, and therefore, as a result of the potential equal-
ization, the other machine element 1s also grounded.

As a result of the electric potential equalization and the
grounding of the seal assembly, mechanical damage to the
machine elements caused by dielectric breakdowns 1s pre-
vented.

Without the equalization of electric potential, mechanical
damage to the machine elements to be sealed off from one
another, caused by dielectric breakdowns, might occur due
to the fact that different electric potentials of the machine
clements can be compensated for by a disruptive electric
discharge. A dielectric breakdown of this type 1s more
probable the closer the machine elements having different
clectric potentials are located adjacent to one another. Such
a dielectric breakdown can efl

ect a removal of material from
the machine element with a relatively low charge, and a
change 1n the material structure, 1n the region in which the
dielectric breakdown occurs.

The bufler seal 1s arranged on the side of the sealing lip
that faces axially away from the space to be sealed. In this
manner, the bufler seal eflects an equalization of potential
between the machine elements to be sealed, and the bufler
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4

seal also protects the sealing lip from impingement with
contaminants from the surrounding environment.

The sealing ring preferably comprises a support element,
which 1s connected 1n an interlocking manner with the
second machine element. A support element of this type 1s
made of a tough, hard material, for example, a metallic
sheet, and can be formed 1n an L-shape. The support element
can have an axial projection and a radial projection, wherein
the axial projection i1s pressed mnto the second machine
clement and the sealing lip and optionally the dirt lip are
fixed on the radial projection. The buller seal can be con-
nected directly or mdirectly to the side of the radial projec-
tion that faces axially away from the space to be sealed.

The first machine element can be formed by a drive shaft
of an electric motor, and the second machine element can be
formed by a housing of a transmission that 1s connected to
the electric motor and encloses the drive shaft. This special
use of the seal assembly 1s particularly advantageous. If the
clectric motor and the transmission together form a drive
unit, then operation of the electric motor ordinarily results in
a static charge of individual components of the drive unait,

* MyTe

and therefore 1n differences 1n potential between compo-
nents which are not statically charged.

In general, 1t 1s possible to implement an equalization of
potential between components having different potentials by
means of relatively costly structural measures.

In the seal assembly according to the present disclosure,
this equalization of potential 1s achieved by the sealing ring,
which has a simple construction and can be easily and
cost-ellectively produced.

When an electric motor 1s used as intended, the drive shaft
thereol 1s ordinarily electrostatically charged. The drive
shaft of the electric motor extends in a transmission that 1s
connected to the electric motor. Without an equalization of
potential, the possibility would exist that a dielectric break-
down between the electrostatically charged drive shaft and
components of the transmission might develop, and machine
clements of the transmission might become mechanically
damaged by the diclectric breakdown. To prevent this, 1t 1s
provided that the equalization of potential 1s achieved by
means of the sealing rings. The electrostatic charge of the
drive shait 1s transmitted to the adjoining machine element,
which 1s grounded to a specific ground potential, by means
of the electrically conductive rubbery elastic material of the
sealing ring and/or by means of the bufler seal of the sealing
ring, which 1s made of an electrically conductive material.
As a result, the drive shait 1s also grounded.

Because there 1s no difference in potential between the
drive shaft and the adjacent components of the transmission,
no dielectric breakdown can occur, which might lead to
mechanical damage.

DRAWINGS

The drawings show:

FIG. 1 1s a first embodiment example, in which the sealing
ring comprises a buller seal made of an electrically conduc-
tive material, and the sealing lip of the sealing ring 1s pressed
by an annular helical spring against the surface of the first
machine element to be sealed,

FIG. 2 1s a second embodiment example, 1n which the
sealing ring comprises a bufler seal made of an electrically
conductive material, and the sealing lip 1s pressed, without
an annular helical spring, solely by virtue of its elastic
prestress, 1n a radial direction against the surface of the first
machine element to be sealed, wherein the sealing lip has
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return rifling for the medium to be sealed o
direction of the space to be sealed, and

FIG. 3 1s a third embodiment example, similar to the first
embodiment example of FIG. 1, in which the rubbery elastic
material of the sealing ring 1s electrically conductive and no
bufler seal 1s provided.

T axially 1n the

DETAILED DESCRIPTION

In each of FIGS. 1 and 2, a seal assembly 1s 1llustrated,
which comprises a sealing ring. The sealing ring 1s arranged
within the gap 9 between the first machine element 6 and the
second machine element 8, wherein the gap 9 1s formed by
the radial distance 7.

The first machine element 6 1s formed by the drive shatt
of an electric motor, and the second machine element 8 1s
formed by the housing of a transmission, which, together
with the electric motor, forms a drive unit.

The sealing ring comprises the sealing lip 1 and the bufler
seal 2, wherein the bufller seal 2 1s made of an electrically
conductive material, 1n the 1llustrated embodiment
examples, a non-woven material impregnated with PTFE.
The bufler seal 2 1s formed as a circular disk, and 1s arranged
on the side of the sealing lip 1 that faces axially away from
the space 10 to be sealed.

In a radial direction, the buller seal 2 extends from the
surface 5 of the first machine element 6 that 1s to be sealed,
up to the second machine element 8, wherein each of the two
machine elements 6, 8 1s adjacent to and in contact with the
bufler seal 2, and said elements are therefore connected to
one another 1 an electrically conductive manner.

In the embodiment examples 1llustrated here, the second
machine element 8 1s provided with a grounding 12, and
therefore, the electrically conductive connection of the first
machine element 6 to the second machine element 8 by the
bufler seal 2 results 1 a grounding of the first machine
clement 6 and therefore an equalization of electric potential.
In addition to this equalization of electric potential, the
bufler seal 2 further prevents contaminants from the sur-
rounding environment 13 from penetrating to the sealing lip
1.

A dirt lip 4 1s arranged axially between sealing lip 1 and
bufler seal 2, within the axial distance 3, and 1n the 1llus-
trated embodiment examples 1s embodied as forming an
integral piece with and as made of the same material as the
sealing lip 1. The dirt lip 4 and the bufler seal 2 are arranged
in series connection on the basis of function, and each
prevents contaminants from the surrounding environment 13
from penetrating 1n an axial direction to the sealing lip 1.

In the two embodiment examples, the support element 11
has a double-bent axial arm 17, wherein the part of the axial
arm 17 that faces axially away from the space 10 to be sealed
has a relatively narrower outer diameter. In this region, the
axial arm 17 1s embodied as detlected inward 1n a radial
direction 1n 1ts transition to radial arm 18, wherein the static
seal 19 1s arranged 1n this area of transition, forming a seal
against the second machine clement 8.

The static seal 19 1s embodied as a single integral piece
and as materially uniform with the sealing lip 1 and the dirt
lip 4.

In general, the electrically conductive bufler seal can be
combined with any conventional radial shait sealing rings.

In FIG. 1, the sealing ring comprises a sealing lip 1, which
1s pressed 1n a radial direction by an annular helical spring
14 against the surface 5 of the first machine element 6 to be
sealed. This ensures that, even 1f no relative overpressure
referred to the surrounding environment 13 prevails within
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the space 10 to be sealed, the sealing lip 1 encloses the
surface 5 to be sealed with suflicient contact pressure on the
side of the outer periphery, forming a seal.

In contrast, FIG. 2 shows a sealing lip 1 of different
design. The sealing lip 1 has return rifling 15 on 1ts side that
faces the surface 5 to be sealed radially, for returning the
medium 16 to be sealed axially 1n the direction of the space
10 to be sealed.

FIG. 3 shows a third embodiment example of a seal
assembly, similar to the first embodiment example of FIG. 1.

However, in the third embodiment example, the electri-
cally conductive connection between the first machine ele-
ment 6 and the second machine element 8 1s achieved not by
a buller seal made of an electrically conductive matenal, but
by the fact that the rubbery elastic material from which the
sealing ring 1s made 1s electrically conductive.

As 1 FIG. 1, the sealing ring 1n this case also comprises
an annular helical spring 14, which 1s enclosed by the
dynamically stressed sealing lip 1 on the outer periphery of
said spring.

However, 1n contrast thereto, 1t 1s also possible for the
annular helical spring to be dispensed with, thereby resulting
in a sealing ring similar to the sealing ring of FIG. 2.

The dynamically stressed sealing lip 1 and the statically
stressed seal 19 transition into one another as an integral
piece, and are embodied as materially uniform, made of an
clectrically conductive, rubbery elastic material. Diflerences
in potential are equalized 1n that the second machine element
8 1s grounded, and an equalization of potential to the first
machine element 6 1s accomplished by means of the elec-
trically conductive seal.

LIST OF REFERENCE SIGNS

1 Sealing lip

2 Bufler seal

3 Axaal distance between 1 and 2
4 Dirt lip

5 Surface of 6 to be sealed

6 First machine element (shafit)

7 Radial distance between 6 and 8
8 Second machine element (housing)
9 Gap (corresponds to 7)

10 Space to be sealed

11 Support element

12 Grounding

13 Surrounding environment

14 Annular helical spring

15 Return rifling

16 Medium to be sealed

17 Axial arm

18 Radial arm

19 Static seal

The mvention claimed 1s:

1. A sealing assembly, comprising at least one dynami-
cally stressed sealing lip (1) and a bufler seal (2), which 1s
formed as a separate member from the sealing lip and
disposed adjacent to the sealing lip (1) at an axial distance
(3) therefrom, wherein the bufler seal (2) 1s made of an
clectrically conductive material including a non-woven fab-
ric.

2. The sealing assembly according to claim 1, wherein the
clectrically conductive material of the bufler seal (2)
includes PTFE.

3. The sealing assembly according to claim 1, wherein the
bufler seal (2) 1s embodied as circular.
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4. The sealing assembly according to claim 1, wherein the
sealing lip (1) 1s made of an elastomeric matenal.

5. The sealing assembly according to claim 1, wherein a
dirt lip (4) 1s arranged axially between the sealing lip (1) and
the bufler seal (2) within the axial distance (3). 5

6. The sealing assembly according to claim 5, wherein the
dirt lip (4) and the sealing lip (1) are embodied as transi-
tioming 1nto one another as a single integral piece and as
materially uniform.

10
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